Two systems of branching axons in monkey's retina.
Several monkey retinae were stained, by using the reduced silver technique, in order to analyse long-distance intraretinal connections. Long, bifurcating processes covering very large areas were identified. Morphological investigation of these processes suggest that they are members of two different systems of branching axons. The first population of these processes originates as axon collaterals from cell in the ganglion cell layer. These cells have a relatively large, elongated soma and straight, sparsely branching dendrites, stratified in the vitreal half of the inner plexiform layer. The main axon (0.6 microns average diameter) passes along the optic fibre bundles, disappearing into the optic disk, whilst its collaterals run mainly in the inner plexiform layer. A cell showing similar morphology has also been found in the ganglion cell layer of a cat retina. The second population of processes consists of very thick fibres (2.1 microns average diameter) apparently originating from the optic disk. The main branches run in the space between the optic fibre layer and the ganglion cell layer, with short, secondary processes crossing the ganglion cel layer orthogonally. Many higher-order processes originate from the second-order branches; these run almost horizontally in the inner plexiform layer. The ganglion cells generating axon collaterals may constitute an intraretinal firing synchronization system, or they may be a residual feature of retinal development. The centrifugal fibres may be related to the sensitivity control during retinal dark adaptation.